Combination of the minor groove-binder U73-975 or the intercalator mitoxantrone with antitumor alkylating agents in MCF-7 or MCF-7/CP cells.
In an effort to improve the cytotoxicity of clinically used anticancer alkylating agents, the topoisomerase II inhibitory drugs U73-975 or mitoxantrone were added to cell cultures exposed to CDDP, carboplatin, BCNU, melphalan or thiotepa. In the MCF-7 human breast cancer cell line and in the MCF-7/CP (CDDP resistant) subline, U73-975 and mitoxantrone were both potent cytotoxic agents (IC50 0.002 microM and 0.006 microM for U73-975, respectively and 0.8 microM and 0.1 microM for mitoxantrone, respectively). As evaluated by isobologram analysis, the addition of either U73-975 or mitoxantrone to 1 h exposure to CDDP resulted in greater-than-additive killing in the MCF-7 parent cells. While U73-975 was also greater-than-additive in cytotoxicity with CDDP in the MCF-7/CP line, mitoxantrone and CDDP were only additive in cytotoxicity in these cells. In the case of carboplatin, the addition of U73-975 or mitoxantrone to treatment with the drug resulted in greater-than-additive cell killing in the MCF-7 parental cell line but in the MCF-7/CP cell line these combinations were only additive in cell killing. Addition of U73-975 to treatment with BCNU resulted in only additive cytotoxicity in both cell lines; however, the combination of mitoxantrone with BCNU resulted in greater-than-additive cell killing in both the parental and CDDP resistant cell lines. When either U73-975 or mitoxantrone was added to treatment with melphalan greater-than-additive cytotoxicity resulted in both cell lines except at low melphalan concentrations in the MCF-7/CP cell line. Finally, the addition of either modulator to treatment with thiotepa in the MCF-7 cell line produced variable interactions depending on thiotepa concentration, but in the MCF-7/CP cell line either modulator in combination with thiotepa caused greater-than-additive cell killing. These results indicate that the addition of topoisomerase II inhibitory drugs may substantially increase the cytotoxicity of some alkylating agents. In vivo experiments are necessary, however, to ascertain whether a therapeutic gain is achievable.